PI3K inhibition in neonatal rat brain slices during and after hypoxia reduces phospho-Akt and increases cytosolic cytochrome c and apoptosis.
Acute hypoxia can deplete ATP and induce mitochondrial release of cytochrome c (cyt c) to initiate or enhance apoptosis, a process delayed or overcome with sufficient ATP and phosphorylation (activation) of survival factors such as Akt (also known as Protein Kinase B). We used an ex vivo brain slice model to investigate associations between levels of phosphorylated Akt (phospho-Akt) and the extent of intrinsic pathway apoptosis. Additionally, phosphorylation (inactivation) was measured of Bad, which is known to promote mitochondrial release of cyt c. Superfused cerebrocortical slices from 7-day-old rats underwent 30-min hypoxia followed by 4-h reoxygenation. At end-hypoxia, Western blots of phospho-Akt became nearly undetectable but returned immediately during recovery and increased thereafter. Cyt c behaved oppositely, being greatest at end-hypoxia and continually decreasing during recovery. Continuous inhibition of phosphoinositide 3-kinase (PI3K) with 10 microM LY294002 suppressed post-hypoxic phospho-Akt levels, prevented post-hypoxic cytosolic cyt c reductions, and increased apoptosis evaluated by TUNEL staining and DNA fragmentation. Western blot analysis demonstrated enhanced Bad translocation from cytosol to mitochondria in the LY294002 group. Phospho-Akt/phospho-Bad double staining revealed colocalization. Parallel (31)P NMR studies showed no effects on NTP production by LY294002. The data support prominent roles for Bad phosphorylation in phospho-Akt's reduction of cyt c apoptosis, and possible apoptotic roles at mitochondrial targets of Bad.